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(54) PRODUCTION OF AROMATIC ALKENES 

(57)Abstract: s— ^ 
PROBLEM TO BE SOLVED: To efficiently obtain an aromatic 
alkene useful as an intermediate for a medicine, an w- 
agrochemical, a chemical, etc., by reacting a specific aromatic 
compound with a specified olefin in the presence of an 
oxidizing agent by using a palladium compound as a catalyst. 
SOLUTION: An aromatic compound of formula I or formula II 
(R is H, a 1-4C alkyl or a 1-4C alkoxy; n is 1-3; X is O or h 
NH), etc., is reacted with an olefin of formula III [Y is a tri- 
carboxylic acid, an alkyl ester, an aldehyde or the like; Z is H, 2 
an alkyl or a (substituted) phenyl] in the presence of a 
palladium compound and an oxidizing agent to give an 
aromatic alkene of formula IV, formula V, etc. The palladium 
compound is preferably a bifunctional organic acid salt or 
inorganic acid salt, especially palladium acetate. The amount 
of the compound formula I or formula II used is preferably 
about 0.5-20 times the molar amount of the compound of < n>M jf a 

formula III. The amount of the palladium catalyst used is ^x^> sUF " 
preferably about 0.0001-0.5 the molar amount of the formula z 
III. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . ( - (i \ 

[Claim 1] The bottom of a palladium compound and oxidizer existence, a general formula u; 

(R shows a hydrogen atom, the alkyl group of carbon numbers 1-4, or the alkoxy group of carbon 
numbers 1-4 among a formula, n shows the integer of 1-3, and X shows 0 or NH.) The aromatic 
compound shown and a general formula (2) 



V 



: CH — Y 



(2) 



(Y shows among a formula a carboxylic acid, alkyl ester, an alkylation carbonyl group, an aldehyde, a 
cyano group, and the phenyl group that may be permuted, and Z shows a hydrogen atom, an alkyl 
group, and the phenyl group that may be permuted.) The general formula characterized by mak.ng the 
olefin shown react (3) 




^=CH — Y 

Z ■> 

(— R, n. X. Y, and Z express the same semantics as the above among a formula.) — the manufacture 
approach of aromatic series alkenes shown. 

[Claim 2] The manufacture approach according to claim 1 that a palladium compound is a divalent 
organic-acid salt or a divalent inorganic-acid salt. _ . 

[Claim 3] The manufacture approach according to claim 1 that a palladium compound is acetic ac.d 



palladium 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Rddrf the Invention] This invention makes an aromatic compound and an olefin compound react 
under oxidizing agent existence, using a palladium compound as a catalyst, and relates to the 
manufacture approach of obtaining aromatic series alkenes. 

[Description of the Prior Art] Aromatic series alkenes are compounds important as intermediate 
fields, such as physic, agricultural chemicals, and a coal chemical product, and raw mat enals such as 
a polymer. As an approach of manufacturing aromatic series alkenes, the method of. for «*™PJ 
making an aromatic series halogenide react to the bottom of styrene. an acryl.c ac.d. and Pd(PPh) 4 
existence is learned (Pure Appl.Chem., 50,691 (1978)). 

[P mblem(s) to be Solved by the Invention] However, it is necessary to change an aromatic compound 
into a halogenide first, and the approach to which a direct aromatic compound and an olefin are made 
to react is not learned for the above-mentioned reference written technique. 

[Means for Solving the Problem] this invention persons came to find out the approach of making an 
aromatic compound and an olefin compound reacting and manufacturing aromatic series alkenes 
efficiently, under oxidizing agent existence, using a palladium compound as a catalyst, as a result or 
inquiring wholeheartedly that the above-mentioned trouble should be solved 
[0005] That is, this invention is the bottom of a palladium compound and ox.d.zer existence, and a 
general formula (1). 

<x <r « -co 

(- R shows a hydrogen atom, the alkyl group of carbon numbers 1-4. or the alkoxy group of carbon 
numbers 1-4 among a formula, n shows the integer tf 1-3. and X shows 0 or NH.) - the aromatic 
compound shown and general formula (2) 

j>=CH-Y » 

2 

(- Y shows among a formula a carboxylic acid, alkyl ester, an alkylation carbonyl group, an aldehyde, 
a cyano group, and the phenyl group that may be permuted, and Z shows a hydrogen atom an alkyl 
group, and the phenyl group that may be permuted.) - general formula (3) characterized by making 
the olefin shown react 





( __ Ri Pi x, Y, and Z express the same semantics as the above among a formula.) — the manufacture 
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approach of aromatic series alkenes shown is offered. 
[0006] 

[Embodiment of the invention] Hereafter, this invention is explained to a detail. As an aromatic 
compound shown by the general formula (1) used for this invention, benzene, toluene, ethylbenzene, 
n-propyl benzene, isopropylbenzene, n-butylbenzene, isobutyl benzene, t-butylbenzene, O-xylene, 
meta xylene, para xylene, 1 ,3,5-trimethylbenzene, 1, 2, 3 and 4, 5-pentamethyl benzene, an anisole, o- 
dimethoxybenzene, m-dimethoxybenzene, p-dimethoxybenzene, etc. are mentioned, for example. 
[0007] Moreover, furan, 2-methyl furan, 3-methyl furan, 3, 4-dimethylfuran, 2-methoxy furan, 3- 
methoxy furan, 3, 4-dimethoxy furan, pyrrole, 2-methyl pyrrole, 3-methyl pyrrole. 3, and 4-dimethyl 
pyrrole etc. is mentioned, for example. 

[0008] Moreover, benzofuran, 4-methyl benzofuran, 5-methyl benzofuran, 6-methyl benzofuran, 7- 
methyl benzofuran, 4-methoxy benzofuran, 5-methoxy benzofuran, 6-methoxy benzofuran, 7- 
methoxy benzofuran, Indore, 4-methylindole, 5-methylindole, 6-methylindole, 7-methylindole, 4- 
Indore, 5-methoxy Indore, 6-methoxy Indore, 7-methoxy Indore, etc. are mentioned, for example. 
[0009] As a concrete compound of the olefin shown by the general formula (2) An ethenyl carboxylic 
acid, (ZMl-propenyl) carboxylic acid, (EMl~propenyl) carboxylic acid, (Z) - (2-phenyl ethenyl) 
carboxylic acid, (EM2-phenyl ethenyl) carboxylic acid, Ethenyl carboxylic-acid methyl, (ZH1- 
propenyl) carboxylic-acid methyl, (E) - (1-propenyl) carboxylic-acid methyl, (Z)-(2~phenyl ethenyl) 
carboxylic-acid methyl, (E) - (2-phenyl ethenyl) carboxylic-acid methyl, carboxylic-acid (1- 
methylethenyl) methyl, Ethenyl carboxylic-acid ethyl, (Z)-(l-propenyl) carboxylic-acid ethyl, (E) - (1- 
propenyl) carboxylic-acid ethyl, (Z)-(2-phenyl ethenyl) carboxylic-acid ethyl, (E) - (2-phenyl ethenyl) 
carboxylic-acid ethyl, carboxylic-acid (1-methylethenyl) ethyl, Styrene, 1-propenyl benzene, 2- 
propenyl benzene, an ethenyl aldehyde, (Z) - (1-propenyl) aldehyde, (EHl-propenyl) aldehyde. (Z) - 
(2-phenyl ethenyl) aldehyde, (E)-(2-phenyl ethenyl) aldehyde, Cyano ethene, a (ZH-cyano-1- 
propene, a (E)-l-cyano-l-propene, (Z)-1-cyano-2-phenyl ethene, (E)-1-cyano-2-phenyl ethene, an 
ethenyl methyl ketone, a methyl (2-phenyl ethenyl) ketone, etc. are mentioned. 
[0010] the olefin the aromatic compound (3) shown by the general formula (1) is indicated to be by 
the general formula (2) — receiving — usually — 0.5 - 20-mol twice — desirable — about a 1-10 
mol time — it is used. 

[001 1] as a palladium compound, acetic-acid palladium, a palladium chloride, acetylacetonate 
palladium, etc. mention, for example — having — these catalysts — one sort — or two or more sorts 
may use it, mixing, a palladium catalyst — an olefin (2) — receiving — usually — 0.0001 - 0.5-mol 
twice — desirable — about a 0.001-0.1 mol time — it is used. 

[0012] As an oxidizing agent, hydrogen peroxide solution, tert butylhydroperoxide, cumene 
hydroperoxide, a benzoquinone, a manganese dioxide, potassium permanganate, silver acetate (I), 
benzoic-acid silver (I), copper acetate (II), etc. are mentioned, for example. They are used for one z 
sort or two sorts or more by these compounds, mixing, this oxidizer — an olefin (2) receiving 
usually — 0.001 to 30-mol twice — desirable — about a 0.01-10 mol time — it is used. 
[0013] A reaction is usually performed in a polar solvent, for example, an acetic acid, an acetic 
anhydride, a chloroacetic acid, trifluoroacetic acid, etc. are used. These may be used with a single 
solvent and two or more sorts can be mixed and they can also be used, a solvent an olefin 
compound — receiving — 2 - 100 weight twice — desirable — 3 - 50 weight twice — it is used. 
[0014] Although especially reaction temperature is not limited, it is usually preferably carried out atO 
degree C - about 50 degrees C -20 degrees C - 70 degrees C. 

[0015] The aromatic series alkenes obtained at the above-mentioned reaction can be isolated from a 
reaction mixture by the usual approaches, such as distillation and a column chromatography, if 
needed. 

[0016] As a concrete compound of the aromatic series alkenes obtained by this invention For 
example, a carboxylic acid (2-phenyl ethenyl), a carboxylic acid (2-phenyM-propenyl), A carboxylic 
acid, a carboxylic acid (2 and 2-diphenyl. ethenyl), (2-phenyh1-propenyl) Carboxylic-acid methyl, 
carboxylic-acid (2-phenyM-propenyl) methyl, (2-phenyl ethenyl) (Z) - (2 and 2-diphenyl ethenyl) ^ 
carboxylic-acid methyl, carboxylic-acid (2-phenyl-1-methylethenyl) methyl, Carboxylic-acid ethyl, 
carboxylic-acid (2-phenyl-1-propenyl) ethyl, (2-phenyl ethenyl) (Z) - (2 and 2-diphenyl ethenyl) 
carboxylic-acid ethyl, carboxylic-acid (2-phenyl-1-methylethenyl) ethyl, A stilbene, benzene (2- 
phenyl-1-propenyl), 1-phenyl-2-propenyl benzene, An aldehyde, an aldehyde (2-phenyM-propenyl), 
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(2-phenyl ethenyl) 2 and 2-diphenyl ethenyl aldehyde, 2-phenyl-1-cyano ethene. A 2-phenyM- 
cyano-1-propene, 2 and 2, - diphenyM-cyano ethene, a methyl (2-phenyl ethenyl) ketone, a methyl 
(2 and 2-diphenyl ethenyl) ketone, etc. are mentioned. 

[Effect of the Invention] According to this invention, a palladium compound, the bottom of oxidizer 
existence and an aromatic compound, and an olefin can be made to be able to react, and aromat.c 
series alkenes can be manufactured. 

[Example] Although an example is given and this invention is explained concretely hereafter, this 
invention is not limited to these examples. .. 
They are carboxylic-acid (2-phenyl ethenyl) ethyl 3 mmol and benzene to 15ml SHURENKU tub.ng 
which carried out [example 1] desiccation. 15mmol. acetic-acid palladium 0.03mmol. benzoquinone 
0 30mmol and acetic anhydride In addition, 5ml carried out mixed stirring at 80 degrees C for 3 
minutes It is t-butyl peroxide to this reaction mixture continuously. 3.9mmol was added and it stirred 
at 80 more degrees C for 12 hours. After cooling reaction mixture to a room temperature, it flowed 
into saturation brine and the reaction was suspended. After extracting reaction mixture by 
diethylether. 2-N sodium-hydroxide water solution washed the ether layer. When anhydrous sodium 
sulfate refines an ether layer after distilling off desiccation and the ether with a flash plate column 
chromatography (silica gel. hexane.ethyl acetate = 10:1). 2 and 2-diphenyl ethenyl carboxyl.c-ac.d 
ethyl is 72% (based on 2-phenyl ethenyl carboxylic-acid ethyl) (obtained.) of yield. 
[001 9] It is a manganese dioxide to a [example 2] oxidizer. Except using 3.9mmol, it carried out based 
on the example 1. 2 and 2-diphenyl ethenyl carboxylic-acid ethyl is 46% (based on 2-phenyl ethenyl 
carboxylic-acid ethyl) (obtained.) of yield. 

[0020] It is 30% hydrogen peroxide solution to a [example 3] ox.dizer. (3.9mmol(s) as a hydrogen 
peroxide) Except using, it carried out based on the example 1. 2 and 2-diphenyl ethenyl carboxylic- 
acid ethyl is 35% (based on 2-phenyl ethenyl carboxylic-acid ethyl) (obtained.) of yield. 
[0021] It is toluene to a [example 4] aromatic compound. About 15mmol. it is acet.c-ac.d palladium. 
009mmol, benzoquinone It is an acetic acid to 0.45mmol and a reaction solvent. Based on the 
example 1. it carried out except having used 3ml and 0.7ml of acetic anhydrides. (E) -2-tolyl 2 
phenyl ethenyl carboxylic-acid ethyl (meta: alt.: Para = 3:1:1) is 24% (based on 2-phenyl ethenyl 
carboxylic-acid ethyl) (obtained.) of yield. _ 
[0022] It is methoxybenzene to a [example 5] aromatic compound. About 15mmol, it is acetic acid 
palladium. 0.09mmol, benzoquinone It is an acetic acid to 0.45mmol and a react.on solvent. 3ml. 0.7ml 
of acetic anhydrides, trifluoroacetic acid Based on the example 1. it carried out except having used 
0.2ml. (E) -2-anisyl-2-phenyl ethenyl carboxylic-acid ethyl (meta: alt.: Para = 6:3:1) is 48/4 (based on 
2-phenyl ethenyl carboxylic-acid ethyl) (obtained.) of yield. 

[0023] It is p-dimethoxybenzene to a [example 6] aromatic compound. Except having used 15mmol.it 

carried out based on the example 5. (E) -2-(2. 5-dimethoxy phenyl)-2-phenyl ethenyl carboxyl.c-ac.d 

ethyl is 36% (based on 2-phenyl ethenyl carboxylic-acid ethyl) (obtained.) of yield. 

[0024] It is a methyl (2-phenyl ethenyl) ketone to a [example 7] olefin compound Except having .used 

3mmol. it carried out based on the example 1. (2 and 2-diphenyl ethenyl) a methyl ketone - 74* U 

phenyl ethenyl) methyl ketone of yield — being based — it was obtained. 

[0025] It is 2-methyl furan to a [example 8] aromatic compound. 3mmol. acetic-acid palladium 

0015mmol. benzoquinone It is an acetic acid to 0.075mmol and a reaction solvent. Except having 

used 3ml. it carried out based on the example 1. (E) -2-<2-furi0 ethenyl carboxylic-acid ethyl is 75/o 

(based on 2-phenyl ethenyl carboxylic-acid ethyl) (obtained.) of yield. 

[0026] It is a furan to a [example 9] aromatic compound. Except having used 3mmol. it carried out 
based on the example 8. (E) -2-furil ethenyl carboxylic-acid ethyl is 56% (based on 2-phenyl ethenyl 
carboxylic-acid ethyl) (obtained.) of yield. 

[0027] It is benzofuran to a [example 10] aromatic compound. It is 2-phenyl ethenyl carboxylic acid 
methyl to 3mmol and an olefin compound. Except having used 3mmol. it carried out based on the 
example 8. (E) -2-(2-benzofuril) ethenyl carboxylic-acid methyl is 12% (based on 2-phenyl ethenyl 
carboxylic-acid methyl) (obtained.) of yield. 

[0028] It is Indore to a [example 1 1] aromatic compound. 3mmol, acetic-acid palladium Except nav.ng 
used 0.06mmol, it carried out based on the example 10. (E) -2-(2-indolyl) ethenyl carboxyl.c-ac.d 
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methyl is 52% (based on 2-phenyl ethenyl carboxylic-acid methyl) (obtained.) of yield. 
[0029] It is a methyl (2-phenyl ethenyl) ketone to a [example 1 2] olefin compound. Except having 
used 3mmol, it carried out based on the example 10. a {(E)-2-(2-benzofuril) ethenyl} methyl ketone — 
63% (2-phenyl ethenyl) methyl ketone of yield — being based — it was obtained. 



[Translation done.] 
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